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Perry R. N., Moens M (eds). 2013. Plant nematology. Second edition. Wal- 
lingford, Oxfordshire, UK, Boston, USA, CABI Publishing, 536 pp. ISBN 
978-1-78064-151-5 (hbk); ISBN 978-1-78064-153-9 (pbk). (Tleppii P., 
MyncM. (pe,zj.)- 2013. OnTOHeMaTOJioraa, røMTejibCTBO KAEH, BajuiHHr- 
c^opÆ, BejiHKoGpHTaHna, 536 c.). 

BTOpoe H3AaHne nonyjiapHoro Kypca no HeMaTO^aM pacTeHHH, ocHOBaHHO- 
ro Ha jieKUHax Me^c^yHapo^Hoft MaracTepCKOH nporpaMMbi no HeMaTOAaM 
reHTCKoro yHHBepCHTeTa (PINC) b Eejibran, BKnionaeT 3 nac™: «1. TaKCOHO- 
mha, CHCTeMaTHKa h rnaBHbie po^M (J)HTOHeMaTOÆ» (rji. 1—6), «2. Enojiomfl n 
B3aHMOOTHomeHHa» (rji. 7—9) h «3. MHCJieHHOCTb h MeHe^)KMeHT» 
(ru. 10—16), HanHcaHHbie BetfymHMH HeMaTOJioraMH MHpa. ®HTOHeMaTO- 
jlbi — napa3HTapHaa yrp03a nnn cejibCKOxo3flHCTBeHHbix pacTeHHH h jiecoB, 
BJiHaiomaa Ha 3K0H0MHKy h coijHajibHoe pa3BHTHe KpynHeHiiiHx CTpaH. 3(j)- 
(J)eKTHBHbIH KOHTpOJIb 3THX napa3HTOB TpeGyeT TJiyGOKHX 3HaHHH HX TaKCOHO- 
MHnecKoro pa3HOo6pa3Ha, o6pa3a :kh3hh, MOp(j)OJiorHH, reHeTHKH, nonyjnmH- 
OHHOH ÆHHaMHKH, napa3HT-X03JIHHHbIX OTHOUieHHH, MeTO^HK Jia6opaTOpHbIX H 
noneBbix HCCJie^OBaHHH. KHHra npe,zjHa3HaHeHa rjvi acnHpaHTOB h nccjie^OBa- 
Teneii b oGjiacTH napa3HTOJioraH h 3amHTbi pacTeHHH, <J>HTOKapaHTHHa, Jieco- 
BO^CTBa, arpo3KOJiornH. KHHra no,ztpo6HO HJimocTpHpOBaHa h coÆepmrr 6ok- 
cbi-mnaprajiKH, KpaTKo h HarjiH^Ho pa3bflCHjnomHe Ba>KHeHUiHe noHaTHa h 
TepMHHbl. HTeHHe KHHra ^OCTaBJl^eT HCTHHHOe yZJOBOJIbCTBHe H3-3a o6pa3Horo 
aHrjiHHCKoro a3biKa. K HeKOTOpbiM He^ocTaTKaM KHHra mo>kho OTHecra OTcyT- 
CTBHe pe3K)Me h bhboæob b KOHii,e Ka^oft rnaBbi h KHHra b nejiOM. no cpaBHe- 
hhk) c nepBbiM H3^;aHHeM rnaBbi, nocB^meHHbie MoneKyjiapHO-reHeTHuecKHM 
acneKTaM, Bbme^eHHK) HeMaTO^o-ycTOHHHBbix copTOB, OKOJioraH, 6HOMeTOÆy 
h arpOMeHe,a>KMeHTy, noJiHocTbio nepepaGoTaHbi b cooTBeTCTBHH c HOBeftuiH- 
mh ny6nHKanHaMH 2000-x ro^OB. 

TjiaBa 1 «CTpyKTypa h KJiaccH(J)HKaH l M» (Decraemer, Hunt) 3HaKOMHT co 
cxpyKTypoH HeMaTo^, cpaBHHBaa npe^CTaBHTeJieH Tpex ochobhmx (])HJioreHe- 
THHeCKHX J 1 HHHH, He3aBHCHMO nepeUie^UIHX K (])HTOnapa3HTH3My: THJieHXO- 
MOp(J) (b ochobhom Ha npHMepe po^a Meloidogyne ), TpHnjiOHXH^ ( Trichodo - 
rus) h ÆOpHjiaHMOHÆHbix (Longidorus, Xiphinemci). 

Oco6eHHo HHTepeceH hobbih pa3,zteji no cpasHHTejibHOH yjibTpacTpyKType h 
(J)yHKu,HH KyTHKyjibi, r^e anoMOp(j)HH b CTpyKType 6a3aJibHoro cjioa o6bacHe- 
hm pa3JiHHHaMH b jiokomou;hh h pa3HbiM ÆasjieHHeM ra^pocKejieTa: onncaHa 
CMeHa CTpyKTypbi KyTHKyjibi b JiHHbKe ce^eHTapHbix THJieHxoMOp(])> KjiaccH- 
(J)HKau,HH HeMaTOÆ npe^CTaBJieHa no o6menpH3HaHHon cncTeMe De Ley, Blax- 
ter, 2002, ho c KOppeKH,n^MH: ceM. Belonolaimidae (J)HrypHpyeT no£ Ha 3 BaHH- 
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eM Dolichodoridae Chitwood, 1950, a ceM. rajuiOBbix Meloidogynidae nepeMe- 
meHO KaK noÆceMencTBO BHyTpb ceM. Hoplolaimidae, hto He BnojiHe jiothhho 
b CBeTe MOJieKyji^pHbix ÆaHHbix, cGjiH^caiomHX rajuiOBbix HeMaTOÆ c Pratylen - 
chus. CoxpaHeHO coceÆCTBO ceMeficTB Aphelenchidae h Aphelenchoididae b 
paMKax Ha^ceM. Aphelenchoidea, KaK b KJiaccH<|)HKanHH 2002, hto nporaBOpe- 
hht coBpeMeHHbiM MOJieKyji^pHbiM ^aHHbiM Holterman, van Megen n Æp. Co- 
xpaHeHO n e^HHCTBO ceM. Pratylenchidae, Torzja KaK no MOJieKyjmpHOH (J)hjio- 
reHHH oto Tpn coBepmeHHO He pOÆCTBeHHbix CTBOJia. HoBeftniHe TaKCOHO- 
MHnecKHe h MOJieKyjiflpHbie paGoTbi npon.HTHpOBaHbi, ho MOJieKyjiflpHafl 
(J)HJioreHeTHHecKa^ KJiaccn<|)HKaii,Hfl c HOMepHbiMH KJia^aMH — aHajioraMH 
KpynHbix TaKCOHOB, He HHKOpnopHpOBaHa b KJiaccH(|)HKan,HK) 2002 r. 

TjiaBa 2 «MojieKyjiflpHaji CHCTeMaTHKa» (Cy66oTHH h æp) ocHOBaHa Ha ho- 
BeiimHx paGoTax h nonHOCTbio nepepaboTaHa. Bce onHcaHHbie MeTO^bi npHMe- 
HfljiHCb Cy66oTHHbiM jihhho, oh TaK>Ke 6biJi nHOHepOM b pa3pa6oTKe MOJieKy- 
jiapHOH (J)HJioreHHH paccMOTpeHHbix b KanecTBe npHMepos TaKCOHOB. J\?lh o6- 
30p KOHn.enn.HH BH^a, BKjnonaji aceKcyajibHbie bhæbi. KpaTKO h acho H3Jio^ceH 
H HJIJHOCTpHpOBaH 0030p MeTOÆOB MOJieKyJIflpHOH CHCTeMaTHKH-H303HMHbie 

naTTepHbi, PCR, RFLP, multiplex PCR, RAPD, AFLP, real-time PCR, 
DNA-hybridization arrays (cepHH), HOBefmiHH MeTOÆ LAMP, no3BOjnnomHH b 
nojieBbix ycjiOBHJix b oæhoh npoGnpKe H^eHTH(J)Hu;HpOBaTb bhæh HeMaTOÆ- 
OxapaKTepH30BaHbi 3HanHMbie ynacTKH reHOMa, nporpaMMbi no o6pa6oTKe 
AaHHbix. Oco6oe BHHMaHne yztejieHO ML h Bayesian inference. npOHjnnocTpH- 
pOBaHbi npHMepbi nocTpoeHH« (JmjioreHHH rajuiOBbix, u;HCTOo6pa3yK)uj,Hx He- 
MaTOÆ, JTOHrn^opH^, aHTBHHH jx , npaTHJieHXH^ n 6ypca(J>ejieHX0B. rioAnepKHBa- 
eTCH HeoSxo^HMOCTb Hcnojib30BaHHfl MyjibTHreHHoro no^xo^a n nposepKH 
ajibTepHaTHBHbix Tonojioraii ÆpeB. 

B rnaBe 3 «rajuiOBbie HeMaTOÆM» (Karssen et al.) æ^h o630p naToreHHbix 
BH^OB C npeKpaCHbIMH OpHTHHaJlbHblMH C3M (J)OTOrpa(J)HMMH, >KH3HeHHbIH 
U.HKJ1 H nOBe^eHHe HHBa3HOHHOH J1HHHHKH BHyTpH TKaHeft X03flHHa, (J)OpMHpO- 
BaHne rnraHTCKnx noJiHnJion^Hbix KJieTOK-nocpe^HHKOB b 30He ÆH^epeHijH- 
pOBKH (J)ji03Mbi KOpmi. HHTepeceH pa3,zteji no okojiothh (c æh anay3on n otho- 
uieHHK) k napaMeTpaM noHBbi). B pa3Æejie B3anMOÆencTBHfl c ÆpyrnMn naTore- 
HaMn HHTepeceH pa3Æeji CHHeprrøMa rajuiOBbix c GaKTeprøMH h rpn6oM 
(J)y3apHyM B ABJieHHflX B3J10Ma pe3HCTeHTHOCTH (J)y3apHyM-HeBOCnpHHMHHBbIX 
copTOB. noÆpoSHO onncaHbi MeTo^w GHoxHMHHecKOH h /],HK-HÆeHTH(J)HKanHH 
bhæob, a TaK}Ke n.HToreHeTHKa h pa3Hbie THnbi pa3MHO^ceHrø. 

OxapaKTepH30BaHbi Mepbi arpOMeHeÆ^KMeHTa, BKjnonafl jiOBHHe KyjibTypbi, 
3aTonjieHHe, cojmprøaitHK), pe3HCTeHTHbie copTa, 6noKOHTpojib 6aKTepHAMH 
Pasteuria h rpnGaMH Purpureocillium , XHMKOHTpoJib c Hcn0Jib30BaHneM 
He-(J)yMHraHTHbix HeMaTnn.HÆOB. 

fjiaBa 4 «U,HCTOo6pa3yK)LnHe HeMaTOÆt>i» (Turner h Subbotin) coæcp^cht 

MHOrO OpHTHHaJlbHblX HJIJIK)CTpan,HH aBTOpOB (pncyHKH, (J)OTO, CXeMbl). CTpyK- 
Typa maBbi coBna^aeT c rnaBoii no ramiOBbiM. U,ncTOo6pa3yK)tnHe HeMaTOÆti 
(U,H) xapaKTepH3yK)TC^ CHHanoMOp(|)HeH — oco6oh ÆHanay3HpyiotneH uhc- 
toh, KOTOpOH cjiy>KHT 3pejiaa yMepmaa caMKa, co^ep^amaa MHO^cecTBO jihhh- 
hok BHyTpH HHiteBbix obojioneK, a TaK^ce y3KOH cnen.H(J)HHHOCTbK) k ceMeftcT- 
BaM pacTeHHH-xo3^eB. KaK h ramiOBbie, U.H — CTaitHOHapHbie (ceÆeHTapHbie) 
3HÆOnapa3HTbI, HHBa3HOHHbie J1HHHHKH npH npeBpailjeHHH B aÆyJlbTHblX CaMOK 
HHÆyn,HpyK)T H3 MepncTeMbi cocyÆOB kohhhkb KOpHfl nocTOflHHoe MecTo nma- 
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HHfl H3 rHnepTOpO(J)HpOBaHHbIX MHOrOH^epHblX KJieTOK. Jl&H HJlJlIOCTpHpOBaH- 
HblH o630p pO^OBOTO pa3H006pa3Hfl C XapaKTepHCTHKOH Ba^CHeHIUHX BH£OB 
3KOHOMHHecKoro 3HaneHH5i, BKJiiOHaH HOBefiiiiHe po/jbi Betalodera , Paradoli- 
chodera, Vittatidera , AnarpaMMa pa3JiHHHH RByx bhaob KapTO(|)eJibHbix uhcto- 
o6pa3yK)m;Hx HeMaTOA Globoderapallida u G. rostochiensis. Pa3A^Ji «riaTOTH- 
nbi h pacbi» co^ep^cHT npHMepbi reHOB BHpyjieHTHOCTH. npOHJunocTpHpOBaH 
cneKTp OTHomeHHH U,H c rpH6aMH Fusarium , Pythium , Rhizoctonia , MHKOpn3- 
hmm Glomus , ot CHHeprH 3 Ma n o aHTaroHH3Ma. Cpe^H hhx h rpH6bi — KOMMep- 
necKHe areHTbi Ghokohtpojhi U,H, Nematophthora gynophila n Pochonia chla- 
mydosporium. 

TjiaBa 5 «MHrpHpyioiu 1 He 3H,zi;onapa3HTHHecKHe HeMaTOÆbi» (Duncan, Mo- 
ens) xapaKTepH3yeT TpeTbHx no 3K0H0MHHecK0My 3HaneHHK) (J)HTonapa3HTH- 
necKHx HeMaTO^, OHa npeKpacHO HJimocTpHpoBaHa (J)OTorpa(J)raMH, Bbinoji- 
HeHHbiMH b jia6opaTOpH>ix aBTOpOB b 2000-x ro nax. OxapaicreprøOBaHbi Mop- 
<|)OJiorHfl, HAeHTH(J)HKauH^ h Ba^cHefiiiiHe bhæm, uHKJibi, MOJieKyji^pHa^ 
AHarHOCTHKa, B3aHMOOTHOiueHHfl c HHbiMH naToreHaMH, arpo-MeHeA^KMeHT oh- 
Aonapa 3 HTOB: Pratylenchidae (. Pratylenchus , Radopholus, Hirschmanniella ); 
Ditylenchus (Anguinidae); Aphelenchoididae (Aphelenchoides n Bursaphelen- 
chus xylophilus ). XapaicrepHafl nepTa MnrpnpyiomHx — OTcyTCTBue nocTO^H- 
Horo MecTa nnraHna h HMMyHHbin otbct xo3JMHa, noBceMecTHoe nmaHne b 
MaccHBHoii napeHXHMe Kopra b TyHHene Mnrpaunn, c HeKp030M — nmen^oM 
no3aAH nepBa. AHajirønpyeTCfl npoGneMa Tponnneocon rpynnbi bhæob, Bbi,zje- 
jieHHbix H3 paHee mnpoKO pacnpocTpaHeHHoro burz P. coffeae . Ilpn onncaHnn 
B3anM00TH0meHHH c ApyrHMH naToreHaMH ncnojib30BaHbi HOBbie CBe^emni o 
CHHepra3Me HH^eKunn P. brachyurus n Fusarium oxysporum Ha xjionnaTHHKe, 
xaK>Ke Pratylenchus penetrans h P. thornei c rpn6oM Verticillium dahliae (paH- 
Hjm raGejib KapTO(J>eji>i). Jliin 6aHaHOBon HeMaTO^bi Radopholus similis y^HBH- 
TeneH chm6ho3 c Wolbachia (røBecTHon b cnM6no3e c (fmjiflpHflMn), a TaiDKe 
npoTepaHÆpHHecKHH repMa^pOÆHTrøM. 

Bhah Aphelenchoides (noHKOBbie HeMaTO^bi A. fragariae , A. ritzemabosi 
h pHCOBaa HeMaTO^a A. besseyi) HHTepecHbi cbohm 3KTonapa3HTHnecKHM no- 
BepxHOCTHbiM nHTaHHeM jxBTKt BHyTpH jiHCTbes h noneK pacTeHHJi — y hhx 
cna6bie pOTOBbie CTHJieTbi, npOHnicaiOT ohh nepe3 ycTbnua jiHCTa, He npo6o^a^ 
noKpOBOB, a b uHKJie npHB^3aHbi k rpH6aM KaK <J)aKyjibTaTHBHbie hjih o6jinraT- 
Hbie MHKOTpo(J)bi. Jl aHbi HOBbie CBe^eH™ o KOMnjieKcax a(J)ejieHX0H^H^ c 6aic- 
TepH5iMH-CHM6HOHTaMH: A. ritzemabosi—Rhodococcus fascians , A. fraga¬ 
riae—Pseudomonas chicorii , Bursaphelenchus xylophilus—Pseudomonas fluo¬ 
rescens. 

TjiaBa 6 «3KTonapa3HTHHecKne HeMaTO,zu>i» (Decraemer, Geraert) ^ejiaeT 
OCHOBHOH aKUeHT Ha KOHCepBaTHBHOH ÆHarHOCTHKe, HO CO,aep}KHT MHOTO HO- 
Bbix CBe^eHHH no OKOJiorHH h chm6hothh6Ckhm OTHOLueHrøM, CHa6^ceHa MHO- 
THMH HJIJIIOCTpaUHflMH H3^aHHH KAEH. OCHOBHOe BHHMaHHe aBTOpbl y^en^iOT 
MHrpHpyiomHM nepeHOCHHKaM BHpycoB: Longidoridae (nepeHocHHKH 13 Heno- 
BHpycoB) h Trichodoridae (nepeHocHHKH To6paBHpycoB), neTBepTbix no Ba>K- 
hocth HeMaTO^ Bpe^HTejieø æjw MHpOBoro cenbCKoro xo3^HCTBa. Jlsin bhæob 
Longidorus h Xiphinema (Longidoridae) ^aH no^poGHbiH o630p MOp(|)OJiorHH, 
enHCOK accouHauHH c BHpycaMH, Kpyra pacTeHHH-xo3^eB, pacnpocTpaHeHrø h 
6one3HeH cejibxo3KyjibTyp, uhkjiob pa3BHTH*i c TeMnepaTypHbiMH onTHMyMaMH 
h BepTHKanbHbix MHrpauHH. no,apo6HO onHcaHbi BH^bi Trichodoridae, oco6eH- 
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ho Ba>KHeHmHe: æjui peraoHOB yMepeHHoro KJiHMaTa Trichodorus similis h 
P. pachydermus , ajia TponnKOB Nanidorus minor . Han6ojiee HHTepecHO — 
B3aHMOOTHOLLieHHJI C BHpyCaMH! HenOBHpyCbl J10KaJlH30BaHbI Ha BHyTpeHHeØ 
noBepxHOCTH oaohtocthjia h ero Be^ymeii MeM6paHbi (Longidoms), hjih oaoh- 
TO(J)Opa (Xiphinema ), a To6paBHpycbi — bæojib KaHana tjiotkh Trichodorus , ho 
BHe OHXHO-CTHJieTa. Cneu,H(J)HHHOCTb BHpyca BbicoKa — 3aKpenjunoTC5i Ha 
KyTHKyjiHpHOH oØKJia^Ke nepeHOCHHKa TOJibKO BbicoKOcneu,H(J)HHHbie jihhhh 
(cepOTHnbi) BHpyca, To6paBHpycbi HeMaTOÆ Hcnojib3yiOTCfl æjiji ^e3aKTHBauHH 
( silencing ) cneu,H(J)HHecKHx reHOB pe3HCTeHTHOCTH pacTeHHH b reHHOH HH^ce- 
HepHH. 

B rjiaBe 7 «OH3HOJionni h Ghoxhmha pa3MHO^ceHrø» (Perry et al.) pac- 
CMOTpeHbi THnbi xpOMOCOMHoro onpe^ejieHHH nona (XO, XY, BHemHee (J)H3ho- 
norHHecKoe y rajuiOBbix), pa3MHO^ceHHH (aM(J)HMHKCHC, napTeHoreHe3: Meno- 
THHeCKHH H MHTOTHHeCKHH, nCeB^OraMH^), TepMa(J)pO^HTH3M, pa3H006pa3He 
jiHHeK. B pa3,zjejie 6HOCHHTe3a npe^CTaBJieHbi HOBbie AaHHbie o jihhhæhom 06- 
MeHe, TaK KaK HMeHHO JiHnH^bi — Ba>KHemiiHe 3anacHbie BemecTBa y (j)HTOHe- 
MaTOA H3-3a npeHMymecTBeHHO KHCJiopo^Horo o6MeHa, hh3khx TeMnepaTyp 
cpe^bi h HajiHHrø CTa^HH noKOH b uHKJie. Cpe^H npOH3BO£Hbix jihhhæob Ba>K- 
hh rjiHKOJiHnH^bi h CTeponbi — KaK CHrHanbHbie BemecTBa h cocTaBJijnomne 
MeM6paHHbix peuemopOB; cpe^H yrneBO^OB Ba^cHeHiiiHH — xhthh, bxo^luhh 
b ^HueByio oSojiOHKy. PaccMOTpeHbi oco6eHHOCTH ÆbixaHra, KaTa6ojiH3Ma, 
0CM0peryji^u,HH. HanGojiee HHTepecHbiH pa3Æeji rnaBbi — CTpaTerHH BbDKHBa- 
hha. B coctohhhhx noKoa pa3JiHHaiOT ÆHanay3y (oGjnaTejibHaa nacTb uHKJia, 
Æjdi bxo ,qa h Bbixo^a H3 KOTOpOH Hymio oco6oe coneTaHHe BHeuiHHx cnreajiOB 
h (J>epoMOHOB) h oueneHeHHe ( quiescence : HanpHMep, KpHo6no3 h aHra^poGn- 
03, npodoe oøpaTHMoe cocTOflHHe npH B03BpameHHH GjiaronpnflTHbix ycjio- 
bhh), a TaK^ce ,a,ayepbi (ajibTepHaTHBHbie pe3epBHbie jiHHHHOHHbie ct&jxhh #jui 
ÆJiHTejibHoro noKoa). EIoæpoGho paccMOTpeHbi CTpaTerHH BbDKHBaHHa y pa3- 
hhx TaKCOHOB HeMaTO#, oco6eHHO aHra,ziipo6H03: H3MeHeHHfl noBe^eHHH 
(cKonjieHHfl Macc, CBOpanHBaHne Tejia b KOpOTKyio cnHpajib), BHyTpeHHen 
CTpyKTypbi (mhtoxoh^phh, jinmiÆHbie rpaHyjibi), oGMeHa — ymeBO^bi h jih- 
nHAbi npeBpamaiOTCH b ÆHcaxapHÆ Tperano3y h rjiHuepHH, 3amHmaiomHe npo- 
TeHHbi ot ayT0JiH3Hca. npoaHajiH3HpOBaHbi CHraanbi h Ghojiotha BbuiymieHHfl 
(^H(J)(J)y3aTbi KOpHeft, 3H3hmbi ^irueBOH o6ojiohkh). 

fnaBa 8 «IloBe^eHHe h ceHcopHoe BOcnpHjrrae» (Perry, Curtis) nepepaGo- 
TaHa B CBA 3 H C HOBeHHIHMH HCCJie^OBaHMMH. ABTOpbl aHaJTH3HpyK)T (|)H3H0J10- 
thk) h yjibTpacTpyKTypy xeMOceHCHJiJi (aMcJm^bi, 4)a3MH£bi, cynnneMeHTbi 
caMuoB), MexaHOceHCHJiJi, hx pa3JiHHHfl h Hcnojib30BaHHe b THnax noBe^eHra. 
Ha hobom ypOBHe onncaHa Heftpo-MbimenHa^ opraHH3au,H5i, uenn HeftpOHOB h 
hx cbh3h, npOBe^eHHe HMnyjibca. aH noÆpoGHbin BeKTOpHbiH aHanrø æo- 
pco-BeHTpajibHOH yH^yji^uHH — ochobhoto cnocoGa jiokomouhh HeMaTOÆ, 
MaTeMaTHHecKHe æoboæm HeoGxoÆHMOCTH TaKoro THna rBHTK emin b ycjiOBH^x 
BA3K0H BO^HOH nJieHKH (K03(|)<|)HH;HeHT Reynolds 0.01). ^OKa3aHO, HTO aMnJlH- 
Tyzja, CKOpocTb RBnyKemin 3aBHCJiT ot BejiHHHHbi MaTpHHHoro noTeHunajia 
BJia^cHOCTH, t. e. TOJimHHbi bo^hoh nJieHKH h chjim noBepxHOCTHoro Hara^e- 
hha, He3aBHCHMO ot BejiHHHHbi nop h cooTHOiiieHHfl rjiHHbi h necKa. ^ByMep- 
HOe CKOJlb)KeHHe B TpeXMepHOH M03aHKe BO^HO-nJieHOHHblX J1HH3 CJiy^CHT 3(J)— 
(J)eKTHBHOH a^anTaunen no npeo^OJieHHio npen^TCTBHH h jiHMHTHpyeTCJi Jinnib 
cyMMapHOH noBepxHOCTbio njieHKH noHBeHHOH bo^m, a He o6beMOM bo^m b 
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noHBe. B peaicuHJix Ha CTHMyjibi aeTOpbi pa3JiHHaiOT TaKCHCbi (opHeHTaium) h 
KHHe3HCbi (ycKOpeHHe, ynameHHe). HanpHMep, rpaAHeHT yBejiHueHra TeMne- 

paTypbl B 0.01 CM-1 CJiy>KHT AOCTaTOHHblM OpHeHTHpOM MHrpaUHH BBepX c 

ycKOpeHHeM rjix Meloidogyne u Rotylenchulus , a y mhkotpo(J)Ob Ditylen- 
chus — bhh3. ABTOpbi pa3JiHuaK)T CTHMyjibi AUJibHero, 6jiH^cHero h jiOKajib- 
Horo ÆeiiCTBHJi. HanpHMep, rpaAHeHT pacTBOpeHHoro CO? — aiTpaKTaHT Aajib- 
Hero ^encTBrø, a rpa^HeHTbi HHTpaTa aMMOHHfl h ^H(J)(J)y3aTOB KOpHen — 
penejuieHT h aiTpaKTaHT 6jiH)KHero a^hctbhh cooTBeTCTBeHHO. PaccMOTpeHO 
OTAejibHO ajia 3KTonapa3HTHnecKHx, MHrpHpyiomHx h ce^eHTapHbix 3HAonapa- 
3HTHHeCKHX HeMaTOA nOBe^eHHe npH HHBa3HH, MHTpaUHH BHyTpH TKaHen xo- 
35iHHa h nnmesoe noBeAeHne: npH BHyTpHTKaHeBOH MHrpaijHH HHBa3HOHHbix 
JIHHHHOK UHCT006pa3yK)LLJHX (CKB03H0H BHyTpHKJieTOHHOH) H TaJlJlOBblX HeMa¬ 
TOA (Me^cKJieTOHHon) nponcxoAHT CMeHa aKTHBHOCTH ^cejie3 tjiotkh: CHanajia 
yBejiHneHa ceKpeuna cyGBeHTpajibHbix >Kejie3 (MHrpaunji), 3aTeM AOpcajibHOH 
)Kejie3bi (HHHUHau,™ MHoro^epHOH KJieTKH-nocpeAHHKa y cocyzja KOpHfl). /Jjia 
npOHHKHOBeH™ CTeGneBbie Ditylenchus phyllobius tohho HaxoAflT na3yxn 3m- 
SpHOHajibHbix jiHCTbeB, a Aphelenchoides spp. — ycTbnua, Hcnojib3ya rpa^H- 
eHT CO2. 

TjiaBa 9 «MojieKyjiflpHbie acneKTbi B3aHMOOTHOiueHHH pacTeHHH h HeMa- 
toa» (Gheysen, Jones). BamieHiiiHM ycnoBHeM (J)HTonapa3HTH3Ma cjiy)KHT pa3- 
pymeHHe KJieTOHHbix ctchok pacTeHHH c KapKacoM H3 pa3BeTBJieHHbix (J)h 6- 
pHJui u,ejuiK)jio3bi. U,ejimojia3bi HeMaTOA 3aHMCTBOBaHbi HeMaTOAaMH b pe3yjib- 
TaTe napajuiejibHoro reHHoro nepeHOca ot Apyrnx MHKpoopraHH3MOB: ot 
G aKTepHH jyjift rajuiOBbix HeMaTOA, a ajia cochoboh HeMaTOAta Bursaphelenchus 
xylophilus — ot apcbhhx rpnGoB. nponcxoAHT nepecTpoiiKa KJieTOHHoro u,hk- 
jia b MHoroflAepHbix caØTax nmaHra: y rajuiOBbix aKTHBrøHpytOTca M-dp a3a 
6e3 u,HTOKHHe3a noA BJiHAHneM (J)HToropMOHa 3eaTHHa, a y U,H HHTeHCH^muH- 
pyeTca iS , -(J)a3a 6e3 mhto30b, hto BeAeT k OHAOpeAynjiHKauHH J\ HK, peryjinpye- 
MOH 3H3HMOM yØHKBHTHHOM. npOHCXOAHT aKTHBaUHfl TeHOB npOMOTOpOB ayK- 
CHHa, a TaK^ce reHOB, HHAyunpyeMbix nocneAHHM. 

PacTeHHH CXOAHbl C X03JieBaMH 5KHBOTHBIMH B HMMyHHOH peaKLJHH 3a 
CHeT OKHCJlHTeJlbHblX CB 060 AHMX paAHKaJlOB H 3amHTHbIX CHTHaJlbHblX KaCKa- 
AOB c jiHnHAHbiMH MOJieKyjiaMH. HeMaTOAM npH 6 eraiOT k 3amHTHOH MacKH- 
poBKe ceKpeTaMH rHnoAepMbi h noBepxHOCTHoro cjih3hctoto nexjia h tjiotoh- 
Hbix ^cene3, GjiOKHpyrømHx >KacMOHHeBbiH KacKaA, t. e. CHCTeMHyio pe3HCTeHT- 
HOCTb. 

PaccMaTpHBaioTCH MOAeJin <|)HTOHMMyHHTeTa: Cmpajtc- MOAeJib (Guard Hy- 
pothesis) h 3 ii 23 a 2 -M 0 jxtJih Jones h Dangi, KOTOpaa nocTyjmpyeT Hajinnne Tpex 
ypOBHen 3 amHTbi: a) ypOBeHb BHeuiHHx MeM6paHHbix peuenTOpOB PT1, pacno- 
3HaK)in,Hx KOHcepBaTHBHbie MapKepbi naToreHOB; 6) ETI, pacno3HaHHe 3(J)(J)eK- 
TOpaMH nepe3 nocpeACTBO reHOB pe3HCTeHTHOCTH ; b) HR, peaKura CBepxnyB- 
CTBHTenbHOCTH. /Jjih npeoAOJieHHJi 6apbepOB HeMaTOAw Hcnojib3yK)T pa3pbiB 
cajimjHJioBoro KacKaAa (xopH3MaT-MyTa3ofi) h cHraaJibHOH BHyTpHKJieTOHHOH 
KHHa3bi (nenTHAOM-aHajioroM CLAVATA nenTHAa pacTeHrø). 

TjiaBbi 10 «Poct pacTeHHH h nonyjumHOHHaji AHHaMHKa» h 11 «PacnpeAe- 
jieHne b npocTpaHCTBe h MeTOAW c6opa HeMaTOA» (Been, Schomaker) nocBfl- 
meHbi AHHaMHKe HHCJieHHOCTH, moa^ji^m BpeAOHOCHOCTH h pacnpeAeJieHHio 
HeMaTOA- PacnpeAeJieHHe OTpa)KaeT HCTOpHK) arpOMeHeA^cMeHTa h Hajinnne 
pecypcoB, oco6eHHO pacTeHHH-xo3^eB. 
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Ha npaKTHKe Hy^cHO onpeuejiHTb aueKBaTHbiii nairepH c6opa, hhcjio Kep- 
hob h hx pa3Mep. 3 th napaMeTpbi pa3JiHHHbi ujia bo3mo^chmx uejien: a) uocto- 
BepHO oGHapy^cHTb Hajinnne hjih OTcyTCTBHe uejieBoro Buzja; 6) HHCJieHHOCTb 
bh ua Ha HeGojibmoH njioiuauice; b) KapTHpOBaHHe onaroB Ha 6ojibmoM none h 
nporH03 yiuepGa. 

PacnpocTpaHeHHe Bcerua arperHpOBaHHoe, nooTOMy hcxouho npeunojiara- 
eTcn HeraTHBHoe GnHOMHHajibHoe pacnpeuejieHne (HEP). npH pacneTe hhc- 
jieHHOCTH Hcnojib30BaHbi (J)opMyjibi HEP, rue arperHpOBaHHOCTb BbipanceHa 
K03(J)(J)HUHeHT0M K . J\jix ynpoiueHHn noneBbix HCCJieuoBaHHH npHHflT pa3Mep 
cyMMapHoro o6pa3u,a 1.5 Kr nonsbi/lM 2 ^ejinHKy h cocTaBJieHbi TaGnnubi 3Ha- 
neHHH K ^Jin pa3Hbix bhuob HeMaTOu, rue yKa3aHbi pa3Mepbi h hhcjio acjiahok 
c6opa, hhcjio KepHOB Ha ^ejinHKy. J\jix CHHJKeHnn K03(J)(J)HUHeHTa Bapnaunn 
CV UO CTaH^apTa (3aBHCHT OT KOHKpeTHOH HHCJieHHOCTH HepBeft, oGbIHHO 15 % 
UJin nporH03a yiuepGa) yMeHbiiiaiOT pa3Mep KepHa (cooTBeTCTBeHHO yBejinnn- 
Ban hhcjio KepHOB cyMMapHoro o6pa3ua mioiuauKn). 

BancHO KapTHpOBaHHe onaros HH^eKUHH. Onara BbiTnHyTbi BuoJib puuoB 
nocauKH. B ueHTpe (<J)OKyce) onara HH(J)eKiiiHn CHH>KeHa H3-3a CMepTH pacTe¬ 
HHH, ot nepH(J)epHH k (J)OKycy pacTeT no OKcnoHenre, uocTHran nopora bhhoc- 
jihbocth xo3nHHa. ,3,jifl Ha^encHoro BbinsjieHHn onara MHHHMajibHbiM hhcjiom 
npo6 (mioiuaub nojin, no^ejieHHan Ha cpeuHHH pa3Mep onara HHcJieKUHH) uhc- 
TaHunn Me>Kuy y3JiaMH npnMoyrojibHOH peineTKH c6opa uoJDKHa 6biTb He 6ojiee 
pa3Mepa (J)OKyca onara, npeusapHTejibHO oueHeHHoro BH3yajibH0, c yneTOM co- 
OTHomeHHfl uJinHa—HiHpHHa onara. 

BepTHKajibHoe pacnpeuejieHHe Hymio ynHTbiBaTb npH rjiy6HHe c6opa. Oho 
3aBHCHT ot rjiyØHHbi npOHHKHOseHHn KOpHeii uejieBbix xo3nes (cHrøy) h bm- 
CbixaHHn noHBbi (BepxHne 3 cm). B GojibuiHHCTBe cjiynaeB 90 % HeMaTOu co- 
cpeuoToneHO b BepxHHx 35 cm nonBbi. CTaHuapTOM oueHKH HHCJieHHOCTH He- 
MaTOÆ THJieHxnu cjiyncaT cyMMapHbie npo6bi nonBeHHoro npo(|)HJUi 0 — 25 cm 
JXJin THJieHXHU (naXOTHblH CJIOH C OUHOpOUHOH HHCJieHHOCTbK)) h 0 — 50 CM UJIfl 
JIOHTHUOpHU H TpHXOÆOpHÆ- 

TjiaBa 12 «Me>KuyHapouHoe 3aKOHOuaTejibCTBO o 3uopOBbe pacTeHHH — b 
ncH3Hb!» (Hockland et al.) Hapnuy c røJiOJKemieM ueficTByioiuHx aKTOB h hhh- 

UHaTHB B (J)HTOCaHHTapHOM 3aKOHOÆaTeJIbCTBe, TeXHOJIOTHH oueHKH pHCKOB, 
CBH3aHHbix c (J)HTOHeMaTOuaMH, npoueuyp cepTH(J)HKauHH, nporpaMM no orpa- 
HHneHHio Bpeua ot Radopholus (TponnnecKHe KyjibTypbi) h Globodera (KapTo- 
(J>ejib) 3aTparHBaeT HOBenuine Bbi30Bbi — pocT pacxo>KueHHH Me>Kuy KapaH- 
THHHblMH CnHCKaMH H BHOBb OnHCbIBaeMbIMH C nOMOIUbK) MOJieKyJIflpHblX Tex- 
HOJIOTHH BHUaMH H naTOTHnaMH HeMaTOU- 

TjiaBa 13 «EHOMeHeu>KMeHT h arpOKyjibTypHbin MeHeuncMeHT» (Viaene 
et al.) HanHHaeTcn c pa3rpaHnneHHn arpOMeHeu>KMeHTa KaK CHCTeMbi Mep nou- 
uepncaHnn BpeuHTejieft Hnnce 3K0H0MnnecKH 3HannMoro ypOBHn, ot kohtpojw, 
t. e. 3aiuHTbi ouhoh H3 Mep; TaK^ce arpoKyjibTypHoro MeHeu>KMeHTa KaK cncTe- 
Mbi HcnoJib30BaHHA MHKpoSHOJiornnecKHx TexHOJioraii h opraHHnecKHx MaTe- 
pnajiOB, ot 6H0K0HTp0Jin naToreHOB opraHH3MaMH — aHToroHHCTaMH. EnoMe- 
HeuncMeHT npHMeHneTcn o6n3aTeJibHo b CHCTeMe c upyraMH MepaMH arpoKyjib- 
TypHoro MeHeuncMeHTa. 3(|)(|)eKTHBH0 HcnoJib30BaHHe npeuBapHTejibHOH 
nocauKH KyjibTyp-JiOBymeK, HeMaTHUHUHbix pacTeHHH Tagetes spp. h Aspara - 
gus officinalis , noKpOBHbix CH^epaTOB, npaBHJibHbin Bbi6op BpeMeHH noca^KH 
C yXOUOM OT nHKa nOnBJieHHH HHBa3HOHHbIX JIHHHHOK HeMaTOU B nOHBe (TeM- 
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nepaTypHbiH cy6orrmMyM). B KanecTse Mep arpOKyjibTypHOro MeHe,zpKMeHTa 
paccMOTpeHbi cynpeccHBHbie nonebi h Hcnojib30saHHe 3ejieHbix y£o6peHHH. 

KoMMepnecKHMH jihhhamh rpnOos, npome,zuHHMH noneBbie TecTbi no 6ho- 
MeTOAy npOTHB L(H, Radopholus similis and Tylenchulus semipenetrans h raji- 
jiOBbix, CHHTarøTC^ Bcero HecKOJibKO bhæob. 3to Purpureocillium (syn. Paeci- 
lomyces) lilacinus- 251. rpn6 Pochonia chlamydosporia Hcnojib3yiOT npOTHB 
I],H h rajuiOBbix (pa3Hbie cneu,H<j)HHHbie jihhhh) rjix npe^noca^OHHon o6pa- 
6otkh noHBbi npn HeGojibiiiHx njiOTHOcrax 3apa^ceHH^. rpn6 Trichoderma spp. 

jia KOHTpojui M. javanica npHMeHfliOT ycHJieHHfl 3(J)(J)eKTa b KOMØnHaunn 
jihhhh T. asperellum-203 u T. atroviride IMI 206040. ÆeHCTBHe rpn6oB ocho- 
BaHO Ha aKTHBHOCTH npOTea3 H XHTHHa3. Cpe^H 3HA0(J)HTHbIX ABK 3(J)(J)eKTH- 
bhm MHKOpH3Hbie rpnGbi GIomus spp. npOTHB Meloidogyne spp. 

EaicrepHH Taioice cjiy^caT Ba^cHbiMH aHTaroHHCTaMH HeMaTOÆ (. Burkholderia 
spp., Pseudomonas spp., Bacillus spp.) 3 a cneT aHTHGnoTHKOB h tokchhob, ohh 
HHAyUHpyiOT pOCT H pe3HCTeHTHOCTb KOpHeH. BbICOKOCneU,H(J)HHHbie 3H,aocno- 
pOBbie 6aKTepHH Pasteuria spp. ^asHO pa3pa6aTbisaiOTCfl KaK cpeACTBO 6homc- 
TO^a npOTHB Heterodera spp. h Meloidogyne spp., jihoib He^aBHO arpo(J)HpMOH 
Pasteuria Bioscience Inc CLLIA, pa 3 pa 6 oTaHbi TexHOJiornn hx MaccoBbix 
KyjibTyp. 

Ilocjie nojiyneHH^ arpeccHBHOH jihhhh ABK pa3pa6aTbiBaiOT TexHOJiornK) 
ero HCKyccTBeHHoro pa3MHO^ceHH«, KOHcepsauHH, xpaHeHHJi (nejuieTbi hjih 
^CH^KOCT b), TpaHCnOpTHpOBKH H CnOCoGOB 06pa60TKH paCTeHHH (o6pa60TKa 
KopHeii hjih BHeceHHe b nonsy, o^HOKpaTHO hjih noBTOpHo). 

rjiaBbi 14 h 15 «Pe3HCTeHTHOCTb cejibxo3KyjibTyp k HeMaTOÆaM» (Starr et 
al.) h «reHeTHHecKaa HH>KeHepHfl» (Cottage, Urwin) cxoæhbi b npHHUHnax c 
rjiaBOH 9. U,ejib reHHOH HH^ceHepnn — arpOMeHe,a>KMeHT 6e3 necTHUHAOB h 

C MHHHMaJlbHblM OKOJIOTHHeCKHM pHCKOM. TjiaBHa^ 3a^aHa - HaiiTH QTL, Ka- 

necTBeHHbie jioKycbi ÆOJiroBpeMeHHOH h rnnpoKoii pe3HCTeHTHOCTH c no- 
MOLLJbK) HOBeHHIHX TeXHOJIOTHH H3yHeHHfl reHHOTO nOJIHMOp(J)H3Ma. THnOTe3a 
reu-ua-reu Hbme 3aMeHeHa Cm/>Æ3/e-rHnoTe30H, b KOTOpOH AVR 6ejiOK reHa 
naToreHa CBjnbrøaeTCfl c MHiueHbio-3(J)(J)eKT0p0M, mohhtophht KOTOporo ocy- 
mecTBJHieTCJi chctcmoh R-reHa pe3HCTeHTHOCTH pacTeHHH (npn aTaKe mhihchh 
naToreHOM BbicBoSo^aeTC^ R-npOTeHH, 3anycKaioiii;HH Kaoca# peaKunn (j)H- 
TOHMMyHHTeTa). npneMbi HH^ceHepHH — yBejiHneHHe nncjia KonHH (reH coh 
rhgl), GjioKHpoBaHHe CHHTe3a (jiepMeHTOB, Ba^cHbix nnn HHHu,Hau,HH cama nn- 

TaHHH ce^eHTapHbix HeMaTOÆ (rhg4, a-SNAP, Wil2), 3a^eHCTBOBaHHe reHOB 
pe3HCTeHTHOCTH k rpn6aivi, BHpycaM h HaceKOMbiM (RAR1, HSP90). HacTo hh- 
}KeHepHaH (TpaHcreHHaa) pe3HCTeHTHOCTb He Be,zjeT k jioicajibHOH CMepra KJie- 
tok (HR), a jiHiub 6jiOKHpyeT HHHunauHK) cama nnTaHHfl hjih HeiiTpajirayeT 
xeMOpeuenTOpbi (aM(|)HÆbi) HHBa3HOHHbix jihhhhok aHTHTejiaMH pacTeHHH 
(plantbodies). 

Han6oJiee ycneuiHO b noJieBbix OKcnepHMeHTax h b npaKTHKe pacreHHeBOÆ- 
CTBa ocHOBHbix KyjibTyp npHMeHeHHe TpaHcreHOB hhth6htopob uhctchh- h 
cepHH-npoTeHHa3, nHmeBapHTeJibHbix (JiepMeHTOB KHiueHHHKa HeiviaTOÆ, æjhi 
KOHT pojiH HHCJieHHOCTH M. incognita (pnc), Radopholus similis (6aHaHbi), 
G. pallida (KapTO(J>ejib), H. glycines (coa), Pratylenchus penetrans (jnouepHa). 

B TexHOJiorrax reHHOH HH^ceHepHH pe3HCTeHTHOCTH Bamienmee 3 bcho — 
npoMOTOp, t. e. BbicoKOcneuH^HHHbiii k HeMaTO,ae Tpnrrep KacKa^a chctcm 
KJieTOHHOH CMepra. TeHHafl HH)KeHepHJi ,ztoJi5KHa 6biTb KOMnjieKCHoii: 3aTparn- 
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BaTb HecKOJibKo (})a3 UHKJia HeMaTOÆ h HcnoJib30BaTbC5i b cocTaBe HHTerpn- 
pOBaHHoro arpoMeHeA^cMeHTa BMecTe c neCTHUHAaMH, ceBoo6opOTOM, 6 ho- 
KOHTpOJieM, TaK KaK OAHOCTOpOHHflfl 3aiIJHTa Be^eT K CeJieKUHH yCTOHHHBblX 

naToreHOB (M. arenaria bmccto M. incognita, G . pallida bmccto G. rostochi- 
ensis). 

TjiaBa 16 «XHMHHecKHH KOHTpoJib HeMaTO^» (Haydock et al.) Haprøy c xa- 
paKTepHCTHKOH Cpe^CTB 3amHTbI CO^ep^CHT CBe^eHrø O B03AeHCTBHH neCTH- 
Uh^ob Ha oKpy^caiomyK) cpe^y, 6e3onacHoc™ rjih nejioBeica h 6HOHeMaTH- 
u,HAax. 
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